SUMMARY. The North Central Consumer Horticulture Integrated Pest Management Working Group developed an online learning module entitled, ''Introduction to Diagnostics for Master Gardener Volunteers: Approaches to Plant Pest Diagnosis.'' The module is online in the campus or learn section of eXtension and is composed of three parts: part 1 covers the difficulties in diagnosing plant problems; part 2 discusses how to gather the information necessary for the diagnostic process; and part 3 covers the Ohio State Fact Sheet, ''20 Questions on Plant Diagnostics.'' The self-paced module takes a minimum of 2 hours to complete, although participants have access to the information for 10 weeks. The module costs $10 and the income is distributed between the module author(s), the state which the Extension Master Gardener (EMG) is from, and eXtension. Within 11 months, 451 people purchased the training. Participants reported a higher comfort and knowledge level of diagnostics after taking the training.
E
MGs are Cooperative Extensiontrained volunteers who teach public horticulture and are active in most states in the United States (Meyer, 2007) . Providing up-to-date, high quality training, especially in pest management, is critical for volunteer success and maintaining a premier educational program. Questions concerning trees and perennials were found to be the most common for EMGs (Meyer and Jarvis, 2003) and often involve diagnosing and managing pest problems. EMGs are encouraged to use integrated pest management (IPM) in their own gardening practices and in their educational outreach work. IPM is ''a long-standing, science-based, decision-making process that identifies and reduces risks from pests and pest management related strategies. It coordinates the use of pest biology, environmental information, and available technology to prevent unacceptable levels of pest damage by the most economical means, while posing the least possible risk to people, property, resources, and the environment'' (North Central Integrated Pest Management Center, 2010) . EMGs have an opportunity to teach best environmental practices each time they are asked to diagnose a plant problem, so their understanding and knowledge of diagnostics is critical.
Although the term IPM is not well understood by gardeners, they are often practicing IPM tactics because environmental impacts are important to them and affect their pest control decisions (Matheny, 2009 ). An online survey of 3842 EMGs in 11 north-central U.S. states indicated they personally engaged in a range of IPM practices, including prevention, monitoring, cultural, and chemical controls. (Meyer et al., 2010) . However, 81% indicated a need for more training in identifying diseases, and 65% say they needed more training in identifying insects. Only 16% indicated they had received advanced pest management training within the past five years (Meyer et al., 2010) . In response to this acute need for advanced training, the North Central Consumer Horticulture IPM Working Group developed an online learning module entitled, ''Introduction to Diagnostics for Master Gardener Volunteers: Approaches to Plant Pest Diagnosis.'' The goal of the module was to increase EMG confidence and knowledge in the diagnostic process, which usually involves answering the most common question from the public: ''what's wrong with my plant?''
Methods and materials
The online module was developed in 2010 using the Moodle course management system (Perth, Australia), Camtasia-based presentations (TechSmith, Okemos, MI), and narrated Powerpoint presentations (Microsoft, Redmond, WA). The module was publically offered online on the campus or learn page of eXtension in Jan. 2011 (eXtension, 2012; Williams and Ellsworth, 2011) . Participants pay $10 through a PayPal (eBay, San Jose, CA) registration and are then given an access code to begin their self-paced learning. Although participant's completion time varies, most are expected to take 2 to 4 h to complete the module; however, all participants have access to the training for 10 weeks. At the end of the module, participants complete a brief seven-question survey on their learning and knowledge change along with demographic information in exchange for a certificate of completion. The three-credit certificate of completion can then be used to verify their training and given to their state EMG coordinator to count as advanced training, which is required for most EMG volunteers to continue in the program.
The $10 module cost is distributed three ways: 20% goes to the module author(s), 55% goes to the state which the EMG is from, and 25% supports eXtension administration and maintenance of the module online. This distribution gives an incentive for the author to develop other training modules, support for eXtension in administration of the website and registration, and income for the state EMG programs. Promotion of the training by individual states achieves their goal of providing advanced training to EMGs and results in program income to assist with the state's EMG program. Although the income distribution may seem complex, the funds reside in eXtension and are withdrawn only upon presentation of appropriate invoices to eXtension administration.
The self-paced module is composed of three parts. Part 1 is an overview of the broad range of plant problems and complexities involving the plant identification, site, environment, and recent history. Part 2 discusses how to gather the information This paper was part of the workshop ''The Growing Involvement of Horticulture in eXtension: Updates and Opportunities'' held 27 Sept. 2011 at the ASHS Conference, Waikoloa, HI, and sponsored by the eXtension (EEXT) Working Group. necessary for the diagnostic process including a list of questions and a suggested sequence for asking the questions. Part 3 covers the Ohio State Fact Sheet, ''20 Questions on Plant Diagnostics'' (Boggs et al., 2008) , which can be printed as a resource guide for dealing with individual plant problems. Participants listen to an audio program that plays along with images and words in an automated slide show. Illustrations showing numerous real-life plant problems guide participants through the three parts. The purpose of the module is to give EMGs a guide to the process of diagnostics, not specific content on actual pests.
The diagnostic module was announced and promoted to EMG coordinators in the 11 north-central U.S. states via e-mail in 2011. A posting on the EMG blog in early 2011 (Jeannette, 2011) has attracted 100-200 unique page views per month, with an average of 4 min viewing time per page. The module was also promoted by distributing a postcard with the URL at the International Master Gardener Conference in West Virginia, 9-12 Oct. 2011 and in a formal presentation at the ASHS Annual Conference in Sept. 2011 (Meyer et al., 2011) .
Results and discussion
Within 11 months, 451 participants from 22 states had paid to take the online diagnostics module. Not all participants completed the survey at the end of the module; however, only those completing the survey received a certificate of completion. Responses to the seven-question survey at the end of the module indicated that 12% had been EMGs for less than one year; a majority, 47%, had been EMGs from one to five years; 26% had been in the program from six to 10 years; and 15% were EMGs for more than 10 years. Although the module was developed and promoted in the northcentral U.S. region, participants were from 22 states as follows: Ohio (80), Illinois (40), Minnesota (32), Michigan (29), Virginia (11), Pennsylvania (10), Iowa (9), Nebraska (9), Washington (9), Vermont (7), Indiana (5), North Carolina (3), Texas (3), Wisconsin (3), Kentucky (2), New York (2), Oregon (2), California (1), Florida (1), Georgia (1), Kansas (1), and Tennessee (1). Not all participants are completing the final survey, and thus total paid participants do not equal the cumulative states total or the survey responses.
When asked how diagnostic questions come to participants, 88% indicated ''in person,'' 65% ''over the phone,'' 39% via e-mail, 8% through a website, and 6% indicated ''other.'' Before completing the program, participants indicated their comfort and knowledge level with plant pest diagnostics was limited; however, after the program, both comfort and knowledge increased (Tables 1 and 2 ). About one-third of the participants were somewhat comfortable or knowledgeable before training, while nearly two-thirds indicated somewhat comfortable or knowledgeable after the training (Tables 1 and 2) .
Although 41% of the online learners indicated they had been in the EMG program for six years or more, few indicated a high level of comfort or knowledge of plant pest diagnostics before and after the training. These results show the complexity of this subject and the need for continual diagnostic training. Almost all states require EMG volunteers to annually attend advanced training classes; however, few states require that the annual training must be in diagnostics. These results indicate that few EMGs who took this class are highly comfortable or knowledgeable with diagnostics. It is also likely that EMGs who are knowledgeable in diagnostics would see little need to enroll in an introductory class in diagnostics as they already are knowledgeable in this subject.
IPM is a complex topic that must be understood by EMGs before it can be taught to others. A 2007 University of Maryland Master Gardener report indicated that only 28% of reporting home gardeners learned from EMGs how to reduce the use of pesticides ''very much'' or ''a good deal'' (Traunfeld and Hessey, 2007) . This finding reflects a need for improved educational materials for EMGs to use in their IPM outreach work along with an emphasis on teaching IPM. Professional lawn care and landscape maintenance firms indicated they were not practicing IPM; however, they did indicate they used scouting, alternative management strategies, and pest control measures consistent with IPM (Braman et al., 1998) .
EMGs with advanced pest management training were more confident in making IPM recommendations to other gardeners and were much more likely to use IPM practices than EMGs without advanced training (Meyer et al., 2010) . The use of complex tactics, such as biological controls, Table 1 . Participants indication of their comfort level in diagnosing plant problems before (n = 265) and after (n = 249) completing an online diagnostic training module. may require special training (Sadof et al., 2004) . Participatory research along with a reduction in pesticide use was necessary for EMGs to adopt long-term use of biological pest controls as part of an IPM program; using just one of these tactics alone was not sufficient for participant's adoption of biological controls (Sadof et al., 2004) . Ohio EMGs were found to practice 80% or more of the IPM techniques listed in a 2006 survey (Kohli, 2006) . Additionally, these EMGs had high IPM knowledge levels and were most interested in obtaining more information regarding disease-resistant plants and identifying insects and their damage (Kohli, 2006) . Gardeners indicated willingness to pay for scouting (52%), one of the primary tactics of IPM, and that they also favored reducing pesticide use (52%); however, only 13% were willing to reduce pesticides if it meant a loss in plant quality (Braman et al., 1998) . Georgia homeowners showed 64% used insecticides on their landscapes [likely for fire ants (Solenopsis)], and 68% applied herbicides for lawn weeds (Varlamoff et al., 2001) . In a more recent study, 94% of homeowners surveyed indicated a willingness to accept some number of insect pests or damage to plants while 49% regularly monitored their landscape for pests, and 50% indicated they would use knowledge about the life cycle of a pest to help with control (Matheny, 2009) . A larger survey in Pennsylvania found that 71% of gardeners identified insect pests before deciding to treat them and 74% regularly monitored their landscape for problems, both IPM tactics (Sellmer et al., 2003) . Gardeners indicated they were most interested in learning more about specific IPM approaches including recognizing beneficial insects (71%), using natural enemies to control pests (69%), and choosing leasttoxic pesticides for humans (63%) and the environment (66%); however, less than 50% of respondents indicated a desire to learn more about any of the pesticide-related items (Matheny, 2009 ).
An easily accessible online class can be an economical and efficient method for training EMGs. Complex topics such as diagnostics and IPM need to be offered/taught for EMGs to gain the confidence and knowledge necessary for dealing with public gardening questions. Gardeners are interested in ecologically sound means of pest control and using IPM, even if they do not readily understand the IPM acronym. Additional online training, for all gardeners in specific IPM tactics, such as biological controls and pest life cycles are timely and should be offered to these audiences.
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